Uncommon membrane distribution of Shiga toxin glycosphingolipid receptors in toxin-sensitive human glomerular microvascular endothelial cells.
Membrane microdomain association of the glycosphingolipids (GSLs) globotriaosylceramide (Gb3Cer) and globotetraosylceramide (Gb4Cer), the highly and less effective receptors, respectively, for Shiga toxins (Stxs), is assumed as a functional requirement for Stx-mediated cytotoxicity. In a previous study, we demonstrated predominant localization of Stx receptors in cholesterol-enriched membrane microdomains of moderately Stx-sensitive human brain microvascular endothelial cells (HBMECs) by means of detergent-resistant membranes (DRMs). Here we report a different preferential distribution of Stx receptors in non-DRM fractions of human glomerular microvascular endothelial cells (GMVECs), the major targets of Stxs in the human kidney. Full structural characterization of Stx receptors using electrospray ionization (ESI) mass spectrometry revealed Gb3Cer and Gb4Cer lipoforms with ceramide moieties mainly composed of C24:0/C24:1 or C16:0 fatty acid and sphingosine (d18:1) in GMVECs comparable to those previously found in HBMECs. Thin-layer chromatography immunostaining demonstrated an approximately 2-fold higher content of Gb3Cer and a 1.4-fold higher content of Gb4Cer in GMVECs than in HBMECs. However, this does not explain the remarkable higher cytotoxic action of Stx1 and Stx2 toward GMVECs as compared with HBMECs. Our finding opens new questions on the microdomain association of Stx receptors and the functional role of GSLs in the membrane assembly of GMVECs.